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(54) Avoidance of interfernce between items of electrial apparatus 



(57) The Invention relates to the simultaneous oper- 
ation of items of electrical apparatus, such as but not 
exclusively, a broadcast data receiver and a DECT tel- 
ephone system: A problem with this type of apparatus 
is that the operating frequencies of the same can over- 
lap and in turn cause Interference in the operation of the 
respective items. The invention provides a method for 



identifying the overlap of the RF ranges of the appara- 
tus, and having identifled the same, adjusting the oper- 
ating characteristics of one of the items to allow the In- 
terference to be avoided or minimised and the opportu- 
nity for the items of apparatus to be combined into one 
unit. 
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Description 

[0001] The invention which Is the subject of this appli- 
cation relates to the provision of methods and systems 
which allow the avoidance of interference being caused 5 
to the operation of a first item of electrical apparatus by 
the operation of a second item of electrical apparatus. 
[0002] With the Increasing prevalence of the use of 
items of electrical and electronic apparatus in a premis- 
es so there is an increasing risk of interference being io 
caused by the use of one item of the apparatus on other 
items of apparatus. 

[0003] One particular example of this and an example 
to which the invention is particularly, although not exclu- 
sively directed, is the operation of satellite broadcast da- 
ta receiving apparatus and Digital Enhanced Cordless 
Telecommunication (DECT) telephone systems in 
premises. The particular problems of this example are 
now explained to Illustrate the general problems which 
can be experienced. 

[0004] Broadcast data receivers are used, In one em- 
bodiment In connection with a satellite receiver antenna 
and the apparatus, at least for domestic purposes can 
use a wide band l^t Intermediate Frequency (IF) band- 
width from 950 to 21 50MHz, However other communi- 25 
cation systems can also use frequencies within this 
band and therefore have the potential to cause interfer- 
ence to the broadcast data receiver apparatus and ' . 
hence interfere and perhaps adversely affect the satel- 
lite TV reception and reproduction of the television pro- 30 
grammes to the viewer, generated via the broadcast da- 
ta receiver connected to or provided integrally with the 
television set. One example of this is the operation of a 
DECT phone system which can operate at a frequency 
in the range 1897-1 91 4MHz or mobile phone basesta- 35 
tion which can typically operate at 1800MHz. 
[0005] The operation of these devices simultaneously 
can cause interference as the frequency ranges of op- 
eration overlap. This interference can lead to the man- 
ufacturer of the broadcast data receiving apparatus and • 40 
or the data broadcaster being blamed for the apparatus 
operating incorrectly when in fact the faults in operation 
apparent to the user are not of their doing and may be 
caused by the user's other apparatus. 
[0006] The aim of the present invention is therefore to ^5 
provide a method and apparatus and an operating sys- 
tem for different items of apparatus in the same or ad- 
jacent premises so as to overcome the problem of Inter- 
ference from one item of apparatus causing faults Is the 
operation of another apparatus. . 
[0007] In a first aspect of the invention there is provid- 
ed a method of controlling the operating frequencies of 
at least two items of electrical apparatus to allow the 
simultaneous operation of the same with no or minimal 
frequency interference, said method comprising the 5S 
steps of identifying the Intermediate Frequency(lF)and 
Radio Frequency(RF) ranges of each of the Items of ap- 
paratus, comparing the same and, If there Is an overiap 



in the respective RF ranges altering the operating con- 
ditions of one of the items of apparatus to minimise the 
opportunity for Interference to occur. 
[0008] In one embodiment when overiap of RF ranges 
is identified the overiapping part of the RF range of one 
of the items is mapped to an available space in the IF 
range so that the required RF range can be received 
without overlapping the RF range of the other item of 
apparatus. By mapping the radio frequency (RF) range 
of one of the items of apparatus to another location and 
allowing the item to have an IF In an available IF space 
so the start and end portions of the RF range are altered 
but the size of the range is maintained and the item of 
apparatus continues to operate in the same manner as 
far as the user is concerned but without the risl< of inter- 
ference. 

[0009] In one embodiment, one of the items of appa- 
ratus is a broadcast data receiver with at least one Low 
Noise Block (LNB) for receiving satellite signals said 
LNB having three bands of operation, said bands se- 
lectable by the Broadcast data receiver in dependence 
upon the required RF range for operation and the RF 
range of other apparatus In the vicinity so as to avoid 
interference. 

[0010] Typically, the three bands of the LNB are the 
Low Band, High band and a third band in accordance 
with the Invention. If selected, the Low Band of the LNB 
Is mapped to a new IF value so. as to have an RF range 
located so as. not to overiap the RF range of the other 
item of apparatus. If the High Band of the LNB is select- 
ed for operation and there is an overiap in the RF range 
of this and the RF range of the other item of apparatus, 
the third band of operation forthe LNB can be selected 
so as to allow the RF range to be mapped to RF values 
external of the RF range of the other Item of apparatus. 
[001 1 ] The Invention allows the Items of apparatus to 
be at least partially incorporated into one unit and in one 
embodiment the first item of apparatus is a broadcast 
data receiver and the other item of apparatus is a DECT 
telephone system and the said telephone system is pro- 
vided as an integral part of the broadcast data receiver. 
[0012] In a further aspect of the Invention during the 
operation of two items of electrical apparatus one of the 
items of apparatus receives a data signal which passes 
through a booster device which boosts the level of the 
data signal to a level above a predefined level so as to 
avoid data being lost due to interference from the oper- 
ation of the other item of apparatus. 
[001 3] In accordance with this embodiment the boost-" 
er device is selectively used to boost the data signal 
when the RF frequency of the first item of electrical ap- 
paratus overiaps the RF range of the other item of ap- 
paratus! In one embodiment the first item of apparatus 
is broadcast data receiving apparatus and the second 
item of apparatus Is a DECT telephone system. 
[0014] In a further aspect of the invention there is pro- 
vided a booster device for use in the amplification of a 
data signal being carried to an item of apparatus, said 
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booster device Including an amplifier to allow the data 
signal to be boosted to a predefined level before reach- 
ing the said Item of apparatus. 

[0015] In one embodiment the booster device in- 
cludes a first data signal path and a second data signal 
path, said first or second data signal path selectively 
used in accordance with the RF range of operation of 
the item of apparatus and the RF range of operation of 
a second item of apparatus. 

[001 6] In one embodiment the first data path does not 
boost the signal and the second data path does serve 
to amplify the data signal. Alternatively the first data sig- 
nal path amplifies the data signal to a first level and the 
second data path amplifies the data signal to a second 
level and said data paths are selected in accordance 
with the RF operating value of the item of apparatus. 
[001 7] Thus there is provided a booster device with a 
plurality of data paths, said data paths selectively uti- 
lised to provide no amplification or one of predefined lev- 
els of amplification to the data signals. 
[001 8] Specif ic embodiments of the Invention are now 
described with reference to the accompanying drawings 
wherein:- 

Flgs 1 A-C Illustrate the method in accordance with 
the first embodiment of the invention; and 

Figs 2A-B illustrate the method in accordance with 
the second embodiment of the invention. 

[001 9] Referring firstly to Figures 1 A-C these illustrate 
the method which maps the IF frequency of one item of 
apparatus to a different value so that the RF frequency 
range of that item of apparatus, while still the same size 
lies with different start and end frequency values so that 
the RF frequency portion which is nomrially corrupted by 
the interference signal from another item of apparatus 
is thereafter not used and so avoids the Interference 
from occumng^ 

[0020] Figure 1 A illustrates the current or convention- 
al RF mapping of broadcast data receiving apparatus, 
which is the first item of apparatus of this example. As 
illustrated in Figure 2A, the broadcast data receiver ap- 
paratus comprises the broadcast data receiver 2 which 
receives data transmitted from a remote location via sat- 
ellite dish receiver 4 mounted externally of the premises. 
The dish receiver 4 includes at least one Low Noise 
Block (LNB)conventlonally operable at two settings 6,8 
at two different frequency ranges, high or low band, 
10,12 as shown Figure 1 A 

[0021] The Low Band 12 has an IF in the region of 
950-1 OOOMHz and an RF of 10700MHz to 11700 MHz , 
while the High band 10 has an IF in the region of 
1950MH2 and an RF of 11700-12750MH2. 
[0022] In nomnal operation, as shown in Figure 1A, 
there is no interference, however if another item of ap- 
paratus is operated as the same time, as illustrated in 
Figure 1 B then that item of apparatus, In this example. 



causes interference as it has an IF of 1800MHz, 14 and 
interference can occur on both of the Low Band 12 and 
High Band 10 LNB operations, depending on which 
mode is chosen. 
5 [0023] Thus, in practise, with an Interference frequen- 
cy occurring at 1 800MHz the two RF ranges are affected 
depending on whether high or low band is selected as 
illustrated with respect to Figure 1B. This interference 
can cause malfunctioning of the. processing of the re- 
10 ceived data and hence the generation of poor quality or 
no television programmes on the television set typically 
connected with the broadcast data receiver. 
[0024] In accordance with the Invention, if the Low 
Band 12 mode of operation is chosen, the reception of 
15 the RF frequency 11550MH2 1 6 is affected by the inter- 
ference caused by the operation of the further item of 
apparatus at 1800MHz as shown in Figure IB. In ac- 
cordance with the Invention, by selecting to use the high 
band mode of the LNB 10 to cover the RF at the value 
20 affected, 11550MH2, the low band is mapped to 
950MHz and can be received without interference as its 
RF range Is no longer overlapped by the RF range 14 
of the second Item of apparatus as shown by the line 20 
which does not overlap the range 14 of the said second 
25 Hem of apparatus. 

[0025] Alternatively if the, High band mode of the LNB 
is selected,, the reception of the RF frequency 
12400MHz, 22. is affected by the RF range 14 of the 
second item of apparatus operating at 1800MHz. To 
30 map this radio frequency range to a different IF frequen- 
cy a new Local Oscillator (LO) frequency for the LNB is 
required as Illustrated in Figure 1C and this is in effect 
. creating a third band which can be selected so that there 
are now three modes, the Low Band, High Band and 
35 third band of operation of the LNB. By using the third 
band, the RF range between 11700 to 12400 MHz is 
mapped to 16S0MHz and can be received without inter- 
ference with the exception of portion 26 which still over- 
laps the RF range 14 of the other item of apparatus but 
40 this portion is mapped using the third band 30 at the RF 
12750MHz 28 , as shown in Fig 1 C and so for the part 
of the RF range of the High Band mode where interfer- 
ence would previously have occurred, interference no 
longer occurs as this part is mapped to be received by 
45 the third operating band of the LNB 

[0026] Thus, the use of this method and the 3 band 
LNB allows the avoidance of interference in the IF do- 
main above 1 .8GHz thus avoiding the possibility of in- 
terference being caused by the operation of a second 
50 item of apparatus, such as a mobile phone base station 
and/or DECT telephone system. Selection of the new 
band can in one embodiment be achieved by using the 
Digital Satellite Equipment (DISEq) control apparatus 
which is provided with the broadcast data receiving ap- 
55 paratus. 

[0027] This method of avoiding the interference fre- 
quencies of operation by another item of apparatus 
makes the broadcast data receiver Immune to the inter- 
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ference and in turn allows the other item of apparatus 
to be Incorporated or provided Integrally with the first 
item of apparatus as there is no longer the problem of 
interference. In one example a DECT telephone system 
can be provided as an integral part of the Broadcast data 
receiver whereas previously they would be required to 
be kept as far as possible apart in the premises. 
[0028] An alternative method of the invention Is 
shown with reference to Figures 2A and B. 
[0029] The satellite data receiving apparatus of Fig- 
ure 2 A is as described previously with respect to the first 
embodiment. The second item of apparatus causing in- 
terference in this example is a DECT telephone system 
34. 

[0030] In accordance with this embodiment the inter- 
ference is avoided by increasing the data signal strength 
from the LNB to the broadcast data receiver. Thus the 
data signal from the LNB 6,8 passes through a boosting 
device 32 provides intenmedlate the LNB and the broad- 
cast data receiver 2. This method utilises an increase in 
the power via an inline boost of the selected data signal, 
that going to the broadcast data receiver over the inter- 
ference signal as illustrated in Figure 2A, The booster 
device circuit of Figure 2B is inserted into the RF line 36 
between the broadcast data receiver and the LNB 
mounted at the satellite dish receiver, and preferably im- 
mediately after the LNB, but preferably as far away from 
the DECT interference source as possible. 
[0031] The booster device . is powered from the LNB 
power supply voltage and controlled by DiSEq control 
40. In normal mode with no operation of the DECT tel- 
ephone system and hence no interference the data sig- 
nals are passed along line 36 without boosting via the 
data signal path bypass line 38 in the booster device. 
However when the DECT telephone system Is operating 
and/or the broadcast data receiver is tuned to a prede- 
fined frequency within the known RF range of the DECT 
telephone system the broadcast data receiver and/ or 
DiSEq controls the operation of the apparatus to cause 
. the data signal to pass through the data signal path 41 
and booster device amplifier 42 which increases the sig- 
nal power relative to the interference. The level of in- 
crease in signal power can be determined with respect 
to the level required to raise the data signal above the 
interference being caused. It is also possible that each 
of the lines through the booster device can provide am- 
plification of the data signal but to different levels de- 
pending on the frequency to whteh the broadcast data 
is tuned and the corresponding interference levels. The 
booster device may also include a range of different 
paths with different amplification levels through which 
the data signal can pass. 

[0032] The booster amplifier can in one embodiment 
have a noise figure up to 10dB which in itself is unde- 
sirable and so can be minimised as required. A roofing 
filter 44 is provided to prevent intermodulation problems 
from occurring in the tuner of the broadcast data receiv- 
er. 



[0033] This solution can be fitted to existing equip- 
ment where interference is causing a problem as an al- 
ternative to fitting a new LNB with a third band as re- 
quired in the first embodiment. 
5 [0034] Thus the present Invention offers solutions for 
avoiding interference of one item of electrical apparatus 
from another item of electrical apparatus such as DECT 
telephone systems . 

[0035] The first embodiment avoids using the DECT 
10 frequencies within the satellite first IF band and is a very 
robust method but does require using a three band LNB 
and is therefore best suited perhaps at the time of in- 
stallation of new apparatus which requires a high degree 
of immunity from interference, (e.g. when the DECT 
15 base station is part of the broadcast data receiver). 
[0036] The second embodiment boosts the required 
signal above the level where interference from the other 
item of apparatus will cause data dropout. The embod- 
iment does not require change to the existing apparatus 
20 other than to add the booster devbe in the data line and 
for this reason is of advantage in retro fitting to existing 
apparatus systems. . 

[0037] However In which ever embodiment the inven- 
tion of adjusting the operating characteristics of one item 
25 of apparatus to avoid interference being caused by an- 
other is advantageous and allows the operation of items 
of apparatus within a prpximity which othenwise would 
. not be possible.. . 

30 

Claims 

1. A method of controlling the operating frequencies 
of at least two items of electrical apparatus to allow 

35 the simultaneous operation of the same with no or 
minimal frequency Interference , said method com- 
prising the steps of identifying the Intemnediate Fre- 
quency(IF)and Radio Frequency(RF) ranges of 
each of the items of apparatus, comparing the same 

40 and, if there is an overlap in the respective RF rang- 
es altering the operating conditions of one of the 
items of apparatus to minimise the opportunity for 
interference to occur 

45 2. A method according to claim 1 characterised In 
that when overlap of RF ranges is identified the 
overlapping part of the RF range of one of the items 
is mapped to an available space in the IF range so 
that the required RF range can be received without 

50 overlapping the RF range of the other item of appa- 
ratus. 

3. A method according to claim 2 characterised in 
that by mapping the radio frequency (RF) range of 
55 one of the items of apparatus to another location 
and allowing the item to have an IF in an available 
IF space so the start and end portions of the RF 
range are altered but the size of the range Is main- 
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tained. 

4. A method according to claim 2 characterised in 
that characterised In that one of the items of ap- 
paratus is a broadcast data receiver with at least 
one Low Noise Block (LNB) for receiving satellite 
signals said LNB having three bands of operation, 
said bands selectable by the Broadcast data receiv- 
er in dependence upon the required RF range for 
operation and the RF range of other apparatus in 
the vicinity so as to avoid interference. 

5. A method according to claim 4 characterised in 
that, if selected, the Low Band of the LNB is 
mapped to a new IF value so as to have an RF range 
located so as not to overlap the RF range of the oth- 
er item of apparatus. 

6. A method according to claim 4 characterised in 
that if the High Band of the LNB is selected for op- 
eration and there is an overlap in the RF range of 
this and the RF range of the other item of apparatus, 
a third band of operation for the LNB can be select- 
ed so as to allow the RF range to be mapped to RF 
values extemal of the RF range of the other Item of 
apparatus. 

-7. A method according to claim 1 characterised in 
that the items of apparatus are at least partially in- 
corporated into one unit: 

8. A method according to claim 7 characterised in 
that the first item of apparatus is a broadcast data 
receiver and the other item of apparatus is a DECT 
telephone system and the said telephone system is 
provided as an integral part of the broadcast data 
receiver. 

9. A method according to claim 1 characterised in 
that during the operation of two Hems of electrical 
apparatus one of the items of apparatus receives a 
data signal which passes through a booster device 
which boosts the level of the data signal to a level 
above a predefined level so as to avoid data being 
lost due to interference from the operation of the 
other item of apparatus. 

10. A method according to claim 9 characterised in 
that the booster device is selectively used to boost 
the data signal when the RF frequency of the first 
item of electrical apparatus overlaps the RF range 
of the other item of apparatus. 

11. A method according to claim 9 characterised in 
that the first item of apparatus is broadcast data re- 
ceiving apparatus and the second item of apparatus 
is a DECT telephone system. 



12. A booster device for use in the amplification of a 
data signal being carried to an item of apparatus, 
said booster device including an amplifier to allow 
the data signal to be boosted to a predefined level 

5 before reaching the said item of apparatus. 

13. A booster device according to claim 12 character- 
ised in that the booster device includes a first data 

' signal path and a second data signal path, said first 
10 or second data signal path selectively used in ac- 
cordance with the RF range of operation of the item ' 
of apparatus and the RF range of operation of a sec- 
ond item of apparatus. 

15 14. A booster device according to claim 13 character- 
ised in that the first data path does not boost the 
signal and the second data path does serve to am- 
plify the data signal. 

20 15. A booster device according to claim 13 character- 
ised in that the first data signal path amplifies the 
data signal to a first level and the second data path 
amplifies the data signal to a second level and said 
data paths are selected in accordance with the RF 

25 operating value of the item of apparatus. 

16. A booster device according to claim 12 character- 
ised in that the booster device includes a plurality 
of data paths, said data paths selectively utilised to 
30 ' provide no amplification or one of predefined levels 
of amplification to the data signals. 



35 



45 



50 



5 



EP 1 198 066 A2 




6 



EP1 198 066 A2 




7 



EP1 198 066 A2 




8 



EP1 198066 A2 




9 



